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(54) Image display device with backlighting 

(67) An image display device based cn liquid crystal 
panels is arranged for outpuning a hioh quality image. 

specifically one in which Ihc problem of the shadow bor- 
der between pixels has been remedied, embodiments 
of the display device employ various techniques to Ad- 
dress the problem. One solution, a mutti-ptxeteting tech- 
nique, surrounds pixels with virtual images erf pixel, 
wharfl both The spacing and th« range of ThA mufti-nix- 
dainty cue pi evilly ujiiIiuIWjIc. In ulliei sululiun. Die 
rihmrnnnr.n nf ihn light inr.irinnt upon thr liquid crystal 
pfettul is cHrwfully cXHiUullad. m tlio liyhl fiwld atrtoiyiny 
frnm tho Ik|iiir1 crystal panal is nvrliiUroH, in nrrlor in 
piojwl a caiefully conii oiled pixel image intensity Ufeifh 
Union onto a diffusely scattering surface. The tech- 
niques developed are applicable to color liquid crystal 
panels as well, and can be employed to perform a pre- 
cisely imerpolaied color mixing or nelghbortng plxelsr 
Somo ot tho ombodimonu omploy u specially doeio/iod 

lighting unit tor providing white parallel rays to the liquid 
cryetal device. Because ot advantages in areaG of size, 
weight and image quality, the display device is particu- 
larly eurtablo to head mountod dieplaye. 
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Claims 1-9,43,44 end 14-15 (depending on 1-9) : 
Image display device incorporating pixel muHipiyiny means. 

2. Claims 10*13,16-27 and 14 (depending on 10-13) and 15 (depending 
on 10-14) : 

LCD image display device incorporaling lighting means and fine refracting 
means. 

3. Claims 28-32,48: 

LCD backlighting means incorporating white point light source, refracting 
moans, optical fibre arid converting means 

4. Claims 03-42; 

Colour mixing display devir.fi comprising divergence control type lighting 
means. Utter, light valve and back projection screen, 

5. Claim 45: 

Display device incorporating matrix of picture elements and an optical 
system comprising respective waveguide means for each picture element 
such that said optical system produces a local distribution or trie iignt from 
each picture element. 

Claim 44 is a broad claim wnich can be saw to coraain the material of claim i and 
of claim 45, The several X documents for claim 44 thus imply the ctatuc of bok 
of unity a posteriori for claim 45 with respfint to ntelm 1 . 
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